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TITLE OF PROJECT:  Immunochemical Criteria of Purity of Proteins and 
Polysaccju rides 

Objectives:  i. To develop new imi.ranochemical methods for establishing 
purity of proteins and polysacchariues.  2. To evaluate limitations or im- 
prove existing Lununochenical methods.  3. To study the fundamental mechanisms 
of antigen-antibody reactions. 

ABSTRACT OF RESULTS: 

a. Since start of project: hr. JOi^pn 14. r:cnor carried out a study of 
the quantitative precipitin curve using .nree different levels of sntibody 
nitrogen end analyzing precipit*' tes by the microiij eldahl raetnoa (u. nge 0.15 
to 1.0 mg. N), the Markhcni Kjeldchi (range 25 - -i>0  nicrogra;.is N) end the 
roiin-Ciocalteu tyrosine color method (rang» 10 - 5-) mj.crograms N). His 
studies showed substantifl solubilities of specific precipitates as lower 
amounts of antibody nitrogen were employed so that lar^e errors in the esti- 
mation of total antibody nitrogen content oi  the sere could result if sera 
diluted in saline were analysed. The findings of Maurer tiiat dilution witn 
aged normal serum gave higher values then thoae with saline or with bovine 
albumin was confirmed as was the finding that diluting with serum from which 
the complement had been removed gave values close to those obtained by di- 
luting in saline. These studies are essentially completed and will be pre- 
pared for publication. 
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b. During current report period: While at the university of California 
on Sabbatical, working with Prof. H. 0. L. Fischer ;-nd brs. D. L. MscDonald 
and C. E. Ballou, the structure of galactinol -as established by methylation 
studies. This work appears in the Journal cf the American Chemical Society (1). 

Dr. Kabat has carried out a study on the inhibiting effects of various 
oligosaccbario.es of known structure on the precipitation of ;.ntidextran by 
dextrans with known numbers of 1—^-6 and 1—• £ glycosidic linkages which 
has provided an estimate of the size of the combining site en an antidextran 
molecule. 

Antidextrans with specificities directed toward some multiple of the 
1 —> 6 glycooidic linkage and other sntibodies with ncn 1—*6 specificity 
have been found in sere of humans injected with 1 ng. of dextrtn (J. Immunol. 
1953> 70, 51A). Precipitation of .ntidextran of 1—^6 specificity by clini- 
cal dextran has been found to be inhibited by iso:::aitotriose, U- *X -isomaito- 
triosyl-D-glucose end isor.altose; 0.15, l.J and 15 yU*M being required for 
50 percent inhibition respectively. Panose was about as effective as iso- 
maltose, isomaltitol <as ineffective at 30 >*>ii, some inhibition was obUined 
vita %}/> M of gentiobiose and 110/* il giuco.ie maltose type oii?os;ccharia'es 
up to maltopentaose did not inhibit this 1—r  6 system.. In addition, an ••.nt.i- 
serur. containing mostly antiboay cf ncn 1—b 6  specificity with a s..ai3. c.-.ount 
of 1 —* 6 antibody was studied. Using a dextran HRFi. B1299 containing 50 
percent eacii of 1—^ 6 er.d 1—• A linkages, it was shown that inhibition of 
precipitation occurred with 1—V L  oligo-accl.ariaeS v.r.iie 1—^6 oli^osrccnarides 
were much les*3 effective, rialtotricse, naltou.-traose .".nff fat ito^entaose were 
squally effective and *ere mucli better inhibitors than ntltcsc or prnose. The 

•-extent of residual serua cmylase action on maitotetraose and meltopentaose ~-LZ 

evaluated and indicated that maltotetraose coula poscibiy te .cmcv.hat better 
as an inhibitor then maltotriose. Some inhibition vas obtained with 25 'Xi oi 
glucose cind gentiobiose; cycioctaamyiosc- and cycioheptaaayiose did not inhibit 
and maitoheptaose was substantially iess effective on a molar basis than maito- 
triose. The data are best interpreted as indicating that each type of anti- 
aextr~n has dimensions conpltJjutnL&iy to axi open chain of at least threc${-D- 
glucopyi'anose units and probably to part or all of c  fourth unit. 

The oligosacchario.es for this study have been provided by Dr. Allene 
Jeanes of the Northern Regional Research Laboratory, Dr. .1. L. ..'olfrom of Ohio 
State University, Dr. Roy L. Whistler of Purdue University, Dr. Dexter French 
of Iowa St: te University, Dr. John ii. Pav^r of the University of Nebraska and 
Dr. D. P. Langlois of A. Eh Staley ana Company. 
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Dr. ilary E. Carsten joined the group in September 1953 and has been work- 
ing out technics for measuring the extent of binuing of thess various anti- 
dextrans for the various oligosaccherides by equilibrium dialysis. Condi- 
tions for ensuring equilibrium have been worked out and the method of Park 
and Johnsen for determining small amounts of reducing sugar has been found 
satisfactory for the studies. The usual practice of using preservetives in 
serum has presented difficulties since both the phenol and merthiolote used 
give substantial blanks in the reducing sugar method. Another difficulty is 
the necessity for concentrating the human antisere to dextran to give quanti- 
ties of antibody suitable for equilibrium dialysis studies. Concentration of 
antibody solutions frequently affects their ability to precieitc. te with antigen 
and may create uncertainties as to the amounts of antibody in the solutions. 
These problems are all being thoroughly investigated. 

Mr. Peter Allen who joinea the project or. December 1, has been investi- 
gating the behavior of dextrans witn known proportions of 1—* 6, 1—• L 
and 1—^3 linkages kindly provided by Dr. *llene Jeanes of the Northern 
Regional Research Laboratory. 

PLANS FOP FUTURE: 

Immediate: The studies outlined above on oiigosacenr-ride inhibition, 
equilibrium dialysis, and structural relations ai.iong dextrans will b-- con- 
tinued.  Efforts to concentrate and purify antioextran will be r.rde. 

Long ran^e: At t.ie request of ONE in September, the U. 3. Pubxic health 
Service has been asked to take over this work a; of July 1, 195-4. The actual 
application crflls for it to be combined with an existing Public Health Grant 
on Slood Group Substances. Snould this no1, be possible, it is hoped that the 
ONE will continue to support this work. 
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